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Detailed Report 

(Name of invention) 

picture image input/output equipment 



Sphere of patent request 
(Claim 1) 

Claim 1 is concerning a picture image input/output device which has the 
following characteristics: It has a writing tool which is used for writing the picture image, 
a screen with many elements that are bonded to this writing tool and illuminating 
elements that emit visible set up as pixels, a step which detects contact between the 
screen and the writing tool and causes the illuminating elements to emit light at the 
corresponding screen location. A picture image is written on the screen by the writing 
tool. 

Detailed explanation of invention 

This invention is concerning picture image input/output equipment which is used 
to write and display a picture image on an identical screen. 

Handbooks and memos made using pen and paper have been used daily since 
mankind invented paper. However, resources have recently become limited, and it is 
expected that disposal of paper will be impossible in the future. Therefore, there is some 
interest in using picture image input/output equipment which can be used repeatedly 
instead of handbooks or memos. 

However, conventional picture image input/output equipment is either input 
equipment or output equipment. There is no portable equipment, and it cannot replace 
handbooks or memos. 

The object of this invention is to improve the above situation and to offer picture 
image input/output equipment which can replace handbooks and memos. 

In the following, this invention is going to be explained using an example of 
practice with figures. 

Figure 1 shows one example of practice of this invention. This example of 
practice can be used as a portable electronic memo. A screen 1 1 for writing a picture 
image is addressed in an XY matrix shape, and it each pixel is a dot. An operation 
section has command switches consisting of ten keys 0 to 9, a start key S, a key for 
displaying and turning pages D, a key for assigning a display page DA, a key for writing 
W, a key for editing E, a key for partial erasing PK, a key for mutual exchange EX, a key 
for memory storage St, a key for erasing an entire page K, a key for assigning a line L, a 
key for assigning raw C, a key for memory code register CF, a display of memory 
remaining F, running display R, and a register memory code display CF. There is also an 
electronic pen 13 which has a switch for erasing 12 and a connector 14. The connector 
14 uses RS 232C. 

Figure 2 shows the inner construction of the electronic pen 13. This electronic 
pen 13 has a light-emitting diode 15 inside. Electricity is supplied through resistance 17 
from an electric source 16, and this light emitting diode 15 produces invisible rays 
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through a lens 18. These invisible ray are ions with 800 nm wavelength which matches 
the wavelength required by the light-receiving elements of the screen 11. The light 
emitting diode 15 is not a conventional light-emitting diode, and it produces an extremely 
narrow beam like a light-emitting diode for photo communication. In some cases, a laser 
diode can be used instead of a light-emitting diode. The light-emitting part of a laser 
diode is a 0.5 |im x 10 \im oval for a stripe structure. Many types of laser diodes with 
long wavelength and long lifetime are currently on the market. An erase switch 12 is 
used for tracing the picture image on the screen 1 1 with the electronic pen 13 and erasing 
it, and it is activated by pressing the operation section 12a. 

The screen 1 1 uses an EL (electro-luminescent) plate similar to wall-hanging 
television displays that have been developed recently. It can also use a flattened cathode 
ray tube. However, this screen 1 1 uses not only a matrix of light-emitting elements, but it 
also has a matrix of light-receiving elements. That is, the screen 1 1 (shown in figure 3) 
has element which consist of pairs of light-emitting elements 19 and light receiving 
elements 20 which form each dot. This element is within 10 to 15 fim in vertical and 
horizontal measurement, and there is no problem in actual use. The light-emitting 
elements 19 and light receiving elements 20 consist of multiple elements 19n to 10 mn , 
20n to 20 mn arranged in a matrix. The light-receiving elements 20 are constructed like 
electric charge bonding elements or photo diode grooves. 

Figure 4 shows the construction of the light-receiving part of the screen 11. In the 
figure, 21 is a vertical scanning circuit, 22 is a horizontal scanning circuit, Qn to Qmn, 
Qxl to Qx2n are field effect transistors, A is an amplifier, E0 is a standard electric . < 1 
source, Rl, R2 are resistors. The light-receiving elements 20i i to 20mn consists of photo 
diodes. The field effect transistors Qn to Qmn are sequentially fed vertical scanning , 
pulses OY1 to OYm from a vertical scanning circuit 21, at the same time, the field effect < 
transistors Qxl to Qx2 are sequentially fed horizontal scanning pulses OX1 to OXn from 
a horizontal scanning circuit 22, and the changing signal from the photo diodes 20u to 
20mn are read through amplifier A in order. For instance, when the vertical scanning 
signal OY2 and horizontal scanning signal OX3 are selected, the field effect transistors 
Q21 to Q2n, Qx5, Qx6 are conductive, and the changing photoelectric signal from the 
photo diodes 2O23 are read through the field effect transistors Q23, Qx5 and amplifier A. 
At this time, if the photo diodes 2O23 are traced with an electronic pen 13, the photo 
diodes 20 2 3 detect light from the light-emitting diodes 15 of the electronic pen 13. The 
output signal activates light-emitting diodes 19 2 3 which corresponds to photo diodes 20 2 3. 
At the same time, the dot pattern equivalent to the photo diodes 20 2 3 and light-emitting 
diodes 1923 is memorized in a buffer memory. 

Figure 5 shows the light-emitting circuit of the screen 1 1. A horizontal scanning 
circuit 23 and vertical scanning circuit 24 selectively start light-emitting diodes which 
correspond to the photo diodes when the light beam from the electronic pen 13 is detected 
by the photo diode to make it emit light, and an image is displayed as shown in figure 6. 
Light from the light-emitting diodes 19n to 19mn and light which can be detected by 
photo diodes 20n to 20mn have different wavelengths. Light emitted by the light- 
emitting diodes 19i 1 to 19mn is not picked up by the photo diodes 20i 1 to 20mn. 
Although the resolution depends on the pixel density of the screen 11, this density can be 
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made so that it does not cause problems in actual use as electronic memo. The light- 
emitting diodes can be selected to emit green, yellow, or red light. 

Figure 7 shows the circuit in this example of practice. A microcomputer (called 
MCU in the following) 25 consists of a CPU, read only memory, random access memory, 
a database, and input and output ports. The memory 26 1 to 26i capacity that can be 
written on one page of the screen 1 lis approximately 400 letters. The unit can usually 
hold 10 to 100 pages. The buffer memory 27 has a 1 page capacity. Contents written 
here are stored in buffer memory 26 1 to 26i by the MCU 25 by pressing the key switch St 
of the command switch 28. The pixel units of the screen 1 1 (dot units) equate to the pit 
units of memory 26j to 26i, 27. The screen 1 1 corresponds to buffer memory 27. The 
MCU 25 controls the vertical scanning circuit 21 and horizontal scanning circuit 22. It 
also takes in the output signal from the amplifier A, and writes a trace of the information 
written by the electronic pen 13 on the screen 1 1 in buffer memory 27. It also controls 
the horizontal scanning circuit 23 and vertical scanning circuit 24, and traces of these are 
displayed in by the light-emitting diodes 19n to 19mn. 

The MCU 25 also performs the following processing depending on the state of the 
erase switch 12 and command switch 28. First, when the operator presses the start key S, 
the display R lights up, and it displays that it has entered a running state. When there is 
no space (vacancy) in file memory 26j to 26i, a display F is lighted up. In addition, the 
function and operation method of each key switch is displayed on the screen 1 1 by 
pressing key S. The operator can find out how to use this device by looking at the screen 
11. When the operator wants to look at written contents, key D is pressed and the content 
on page 1 of the file memory 26 1 is moved to buffer memory 27 and displayed on the 
screen 11. Every time key D is pressed, the page is turned, and the contents on file 
memory 26 1 to 26i are put in buffer memory 27 in order and displayed on the screen 11. 
When key DA is pressed, a page number is assigned using keys 0 to 9, and the contents of 
file memory 26 1 to 26i that matches the page number are moved to buffer memory 27 and 
displayed on the screen 1 1 . When the operator writes on the screen and presses key W 
first, a blank film memory is prepared immediately. The information written by the 
electronic pen 13 on the screen 1 1 is written in buffer memory 27 and displayed on the 
screen 11. When key St is pressed, the contents of buffer memory 27 are stored in the 
blank memory file. When the operator wants append or amend a previously written page, 
the page is turned to the page, and then key W is pressed, and writing is done on the 
screen 1 1 using the electronic pen 13. The trace written in buffer memory 27 is displayed 
on the screen 1 1 . When key W is pressed, the contents of buffer memory 27 are added to 
the file memory corresponding to the current page. There are two methods of erasing or 
correcting previous or current information. In one method, the operator presses the erase 
switch 12 o the electronic pen 13, and the area on the screen 1 1 to be erased is traced by 
the electronic pen 13. Its trace is read, and it is erased from buffer memory and screen 11. 
In another method, keys E, PK, Ex, L, and C are used. When key E is pressed, it displays 
the current line number on screen 11. When the operator wants to erase a certain area on 
the screen 11, key EX is pressed, and the area to be erased is assigned by key L, C. That 
spot is then erased from buffer memory and the screen 11. When the operator presses key 
EX and assigns areas to be changed on screen 1 1 by key L, C, these areas are exchanged 
between the screen 1 1 and buffer memory. When the operator wants to add new letters or 
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pictures in areas which have been erased from the screen 11, key W is pressed and the 
letters or pictures are written in the area using the electronic pen 13. These letters or 
pictures are inserted on screen 1 1 and into buffer memory as they are. When key K is 
pressed, it erases the entire screen 1 1 and buffer memory 27. The circuit of this example 
of practice consists of low voltage CMOS, and it is backed by a battery. Therefore, the 
contents that are written are always memorized. 

In addition, in the above example of practice, if the screen 1 1 is made large 
enough, it can be used as an electronic blackboard. 

As stated above, according to this invention, writing and displaying of images are 
done on the same screen, so the input device and output device are united to make a 
portable unit and it can be used conveniently as an electronic memo, etc. 

Simple explanation of figures 

Figure 1 front view of the example of practice of this invention. 
Figure 2 section of the electronic pen in the example of practice. 
Figure 3 is a figure used to explain the example of practice 

Figure 4 and figure 5 are circuits which show the light-receiving and light-emitting parts 
of the example of practice. 

Figure 6 front view of the display in the example of practice. 
Figure 7 block diagram of the circuit in the example of practice. 

11: screen 

13: electronic pen 

25: MCU 

26 1 to 26n: file memory 
27: buffer memory 
28: command switch 

Assigned representative: Toru Kabayama, patent attorney 
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